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Отчет о конференции «Satellite Innovation Symposium 2023» 

Мнение отрасли 

ɺ ʨʘʤʢʘʭ ʢʦʥʬʝʨʝʥʮʠʠ ʦʨʛʘʥʠʟʘʪʦʨʳ ʧʨʦʚʝʣʠ ʠʥʪʝʨʝʩʥʳʝ ʦʧʨʦʩʳ ʫʯʘʩʪʥʠʢʦʚ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʪʝʢʫʱʝʤʫ ʠ ʙʫʜʫʱʝʤʫ ʨʘʟʚʠʪʠʶ ʩʧʫʪʥʠʢʦʚʦʡ ʦʪʨʘʩʣʠ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ ʪʝʤʳ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʥʪʝʨʝʩʥʳʝ ʜʣʷ ʦʩʥʦʚʥʳʭ ʠʛʨʦʢʦʚ ʨʳʥʢʘ ʠ 

ʠʤʝʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʪʨʘʩʣʴ. 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʨʦʩʪ ʚ ʧʝʨʠʦʜ 2022-2023 ʛʛ.: 

1. ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʟʘʧʫʩʢʘ ʥʘ ʦʨʙʠʪʫ- 58% ʛʦʣʦʩʦʚ 

2. ʇʨʠʤʝʥʝʥʠʝ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʤʘʰʠʥʥʦʝ 

ʦʙʫʯʝʥʠʝ, ʘʥʘʣʠʟ ʜʘʥʥʳʭ) ï 15% 

3. ʄʝʞʩʧʫʪʥʠʢʦʚʳʝ ʣʠʥʠʠ ʩʚʷʟʠ ï 15% 

4. ɼɿɿ - 10% 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʚ 2023-2024 ʛʛ.: 

1. ʅʦʚʳʝ ʩʝʪʠ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ï 50% 

2. ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʟʘʧʫʩʢʘ ʥʘ ʦʨʙʠʪʫ -18% 

3. ʄʝʞʩʧʫʪʥʠʢʦʚʳʝ ʣʠʥʠʠ ʩʚʷʟʠ ï 17% 

4. Direct-to-Handset ï 10% 

ʆʩʥʦʚʥʳʝ ʫʛʨʦʟʳ ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ: 

1. ʉʧʘʜ ʵʢʦʥʦʤʠʢʠ ï 50% 

2. ʆʪʩʫʪʩʪʚʠʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ï 26% 

3. ʅʠʟʢʠʝ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʥʦʚʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ ï 15% 

 

Программно определяемые спутники  

ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʧʫʪʥʠʢʦʚ ʩ ʧʨʦʛʨʘʤʤʥʦ-ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʦʡ (ʉʇʆʇʅ) ʠʟ 

ʝʜʠʥʠʯʥʳʭ ʧʨʦʝʢʪʦʚ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ ʧʦʩʪʘʚʣʝʥʥʦʝ ʥʘ ʧʦʪʦʢ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʦʷʚʣʝʥʠʝ 

ʪʘʢʦʛʦ ʪʠʧʘ ʩʧʫʪʥʠʢʦʚ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʚʘʪʴ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʢʦʩʤʠʯʝʩʢʠʭ 

ʘʧʧʘʨʘʪʦʚ, ʪʦ ʝʩʪʴ ʮʠʬʨʦʚʫʶ ʢʦʧʠ ʁʩʧʫʪʥʠʢʘ. ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʠʩʧʦʣʴʟʫʝʪ ʜʘʥʥʳʝ, 

ʩʦʙʨʘʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʧʫʪʥʠʢʦʤ, ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ. ʆʥ 

ʪʘʢʞʝ ʚʳʜʘʝʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʬʠʟʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ. ʊʘʢʦʡ 

ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʧʨʦʛʨʘʤʤʥʦ-ʦʧʨʝʜʝʣʷʝʤʦʡ ʯʘʩʪʴʶ ʥʘʟʝʤʥʦʡ 

ʩʝʪʠ, ʧʦʩʢʦʣʴʢʫ ʉʇʆʇʅ ʦʙʳʯʥʦ ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʥʘʟʝʤʥʦʡ ʩʝʪʠ. ʊʘʢʞʝ 

ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʧʫʪʥʠʢʘ ʠ 

ʠʟʙʝʞʘʪ ɹʦʰʠʙʦʢ, ʩʤʦʜʝʣʠʨʦʚʘʚ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʨʘʙʦʪʳ ʚ ʦʙʣʘʢʝ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤʝʪʴ ʣʝʛʢʦ ʨʝʢʦʥʬʠʛʫʨʠʨʫʝʤʳʡ ʦʙʲʝʢʪ ʚ ʢʦʩʤʦʩʝ ʚʝʜʝʪ 

ʢ ʩʥʠʞʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʪʨʘʬʠʢʘ, ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʘʧʛʨʝʡʜ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʫʞʝ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʥʠʟʠʪʴ ʨʠʩʢʠ. ʋʩʣʦʚʥʦ ʙʝʨʝʪʩʷ ʥʘʟʝʤʥʘʷ ʩʝʪʴ 
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ʩʚʷʟʠ ʠ ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʠʣʠ ʦʨʢʝʩʪʨʠʨʦʚʘʥʠʝ, ʘ ʥʘ ʩʧʫʪʥʠʢʦʚʫ  ʁ

ʯʘʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʢʘʪʳʚʘʝʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʷ, ʪʘʢ ʢʘʢ ʦʥʘ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ 

ʯʘʩʪʴʶ ʥʘʟʝʤʥʦʡ ʩʝʪʠ.  ʅʝ ʥʘʜʦ ʧʠʩʘʪʴ ʢʫʯʫ ʤʘʥʫʘʣʦʚ ʠ ʜʦʢʫʤʝʥʪʦʚ. ʇʨʦʩʪʦ ʧʠʰʝʪʩʷ 

ʢʦʜ, ʪʝʩʪʠʨʫʝʪʩʷ ʚ ʦʙʣʘʢʝ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʚʩʝ ʵʪʦ ʚʥʝʜʨʠʪʴ ʚ ʞʝʣʝʟʦ ʥʘ ʦʨʙʠʪʝ. ʊ.ʝ. 

ʧʦʣʫʯʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ Open Source. 

ʉʧʫʪʥʠʢʠ, ʧʦ ʩʫʪʠ, ʩʪʘʥʦʚʷʪʩʷ ʧʨʦʩʪʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʦʨʙʠʪʝ ʩʝʨʚʝʨʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʦʣʫʯʘʶʪ ʮʝʥʥʦʩʪʴ ʧʨʠ ʟʘʛʨʫʟʢʝ ʢʦʜʘ ʯʝʨʝʟ ʦʪʢʨʳʪʳʡ ʠʥʪʝʨʬʝʡʩ (API).  

ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʚʝʜʝʪ ʢ ʵʢʦʥʦʤʠʠ ʠʟʜʝʨʞʝʢ ʥʘ ʤʘʩʰʪʘʙʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʥʠʞʝʥʠʶ ʩʪʦʠʤʦʩʪʠ. ʂʦʛʜʘ-ʪʦ ʜʘʚʥʦ ʩʫʱʝʩʪʚʦʚʘʣʘ ʠʜʝʷ ʩʜʝʣʘʪʴ 

ʘʥʘʣʦʛ Linux ʜʣʷ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ, ʪʝʧʝʨʴ ʵʪʦ ʨʝʘʣʴʥʦʩʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʚʠʜʝ ʝʜʠʥʦʡ 

ʮʠʬʨʦʚʦʡ ʬʦʨʤʳ ʨʘʜʠʦʚʦʣʥʳ. 

 

ИИ и Облако 

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʨʘʙʦʪʝ ʩʧʫʪʥʠʢʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ ʚ ʦʙʣʘʢʝ ʷʚʣʷʝʪʩʷ ʪʦ, ʢʘʢ 

ʩʥʠʟʠʪʴ ʟʘʜʝʨʞʢʫ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ? 

ʅʘʧʨʠʤʝʨ, ʢʘʞʜʳʡ ʩʧʫʪʥʠʢ ʩʦ ʩʧʝʢʪʨʘʣʴʥʦʡ ʢʘʤʝʨʦʡ ʧʨʦʠʟʚʦʜʠʪ ʦʢʦʣʦ 1.5 ʊʝʨʘʙʠʪ 

ʜʘʥʥʳʭ ʥʘ ʚ ʜʝʥʴ. ʆʙʲʝʤʳ ʜʘʥʥʳʭ ʨʘʩʪʫʪ. ʂʣʠʝʥʪʳ ʝʞʝʜʥʝʚʥʦ ʩʛʨʫʞʘʶʪ ʩʦʪʥʠ 

ʪʝʨʘʙʘʡʪʦʚ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʜʘʥʥʳʭ ʩʦ ʩʧʫʪʥʠʢʘ. ʂʘʢ ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʩʛʨʫʞʘʶʪʩʷ ʚʥʠʟ 

ʥʘ ʟʝʤʣʶ, ʩʨʘʟʫ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʥʘʯʠʥʘʝʪʩʷ ʠʭ ʦʙʨʘʙʦʪʢʘ, ʠ ʩʠʩʪʝʤʘ ʞʜʝʪ 

ʩʣʝʜʫʶʱʝʡ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ.  

ʆʧʨʦʩ. 

ɺ ʢʘʢʦʡ ʩʪʘʜʠʠ ʥʘʭʦʜʠʪʩʷ ʚʥʝʜʨʝʥʠʝ ʀʀ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʚʘʰʝʡ ʢʦʤʧʘʥʠʠ?  

1. ʇʨʦʚʦʜʷʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʳ - 50%. 

2. ʊʦʣʴʢʦ ʥʘʯʠʥʘʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ - 20%. 

3. ʅʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʙʠʟʥʝʩʘ ï 20%. 

ʂʘʢ ʀʀ ʪʠʧʘ ChatGP ʤʦʞʝʪ ʧʦʤʦʯʴ ʩʧʫʪʥʠʢʦʚʦʡ ʦʪʨʘʩʣʠ ʚ ʙʫʜʫʱʝʤ? 

1.  ʆʙʨʘʙʦʪʢʘ ɼɿɿ ʜʘʥʥʳʭ - 50% 

2. ʋʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʩʧʫʪʥʠʢʦʚ ʠ ʮʝʣʳʭ ʛʨʫʧʧʠʨʦʚʦʢ - 20%  

ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʧʦʤʦʛʘʝʪ ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ. ʆʩʦʙʝʥʥʦ ʩʝʡʯʘʩ, ʢʦʛʜʘ 

ʚʩʝ ʩʧʫʪʥʠʢʠ ʜʨʝʡʬʫʶʪ ʚ ʩʪʦʨʦʥʫ ʮʠʬʨʦʚʦʡ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ. ʇʨʦʙʣʝʤʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʧʫʪʥʠʢʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʨʦʙʣʝʤʫ ʢʦʜʠʥʛʘ. ɺʩʝ ʦʪʮʠʬʨʦʚʳʚʘʝʪʩʷ. 

ʇʦʵʪʦʤʫ ʜʣʷ ɼɿɿ ʦʪʨʘʩʣʠ ʥʫʞʥʳ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ.  

ʂʘʢ ʩʥʠʟʠʪʴ ʚʨʝʤʷ ʩ ʤʦʤʝʥʪʘ ʩʙʦʨʘ ʜʘʥʥʳʭ ʜʦ ʠʭ ʜʦʩʪʘʚʢʠ ʧʦʪʨʝʙʠʪʝʣʶ? ʄʥʦʛʠʝ 

ʫʯʘʩʪʥʠʢʠ ʨʳʥʢʘ, ʚʨʦʜʝ Amazon Web Services (AWS) ʩʯʠʪʘʶʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʘ 

ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʥʘ ʦʨʙʠʪʝ. ʊ.ʝ. ʫʩʪʘʥʦʚʢʘ ʙʦʣʝʝ ʤʦʱʥʳʭ ʙʦʨʪʦʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. 
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ʇʦʢʘ ʵʪʦ ʨʝʰʘʝʪʩʷ ʥʘ ʟʝʤʣʝ ʧʨʠ ʧʦʤʦʱʠ ʇʆ. ʅʦ ʨʘʟʤʝʱʝʥʠʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ 

ʢʦʩʤʦʩʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪ ʧʨʦʮʝʩʩ. ʂʣʠʝʥʪʳ ʥʘ ʟʝʤʣʝ ʭʦʪʷʪ ʧʦʣʫʯʘʪʴ ʙʦʣʴʰʝ 

ʜʘʥʥʳʭ ʠ ʙʳʩʪʨʝʝ. ʅʦ ʯʝʤ ʤʦʱʥʝʝ ʢʦʤʧʴʶʪʝʨ ʠ ʯʝʤ ʙʦʣʴʰʝ ʜʘʥʥʳʭ ʦʥ ʦʙʨʘʙʘʪʳʚʘʝʪ ï 

ʪʝʤ ʜʦʣʴʰʝ ʦʞʠʜʘʥʠʝ ʢʣʠʝʥʪʘ. ʂʦʤʧʨʝʩʩʠʷ ʜʘʥʥʳʭ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʙʦʨʪʫ ʨʝʰʘʝʪ ʵʪʫ 

ʧʨʦʙʣʝʤʫ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʫʪʥʠʢʦʚ ʚ ʪʝʢʫʱʠʭ ʚʦʝʥʥʳʭ ʢʦʥʬʣʠʢʪʘʭ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʜʘʥʥʳʝ ʥʫʞʥʳ ʯʝʨʝʟ ʤʠʥʫʪʳ ï ʚ ʧʨʝʜʝʣʘʭ ʯʘʩʘ. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʦʟʜʥʝʝ, ʫʞʝ ʥʝ 

ʠʤʝʶʪ ʮʝʥʥʦʩʪʠ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʘ ʯʠʩʪʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʤʝʞʤʘʰʠʥʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʘ ʥʝ ʙʫʜʝʪ ʛʘʜʘʪʴ ʝʩʪʴ ʣʠ ʥʘ ʧʦʣʫʯʝʥʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ 

ʢʦʨʘʙʣʴ ʠʣʠ ʵʪʦ ʥʝ ʢʦʨʘʙʣʴ, ʘ ʧʨʦʩʪʦ ʟʘʧʨʦʩʠʪ ʢʦʩʤʠʯʝʩʢʠʡ ʩʝʛʤʝʥʪ ʠ ʧʦʣʫʯʠʪ 

ʢʘʨʪʠʥʢʫ ʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ. 

ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʚʘʞʥʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤʠ ɼɿɿ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʢʣʠʝʥʪʘʤ 

ʟʘʩʝʢʘʪʴ ʘʥʦʤʘʣʠʠ, ʦʧʦʟʥʘʚʘʪʴ ʦʙʲʝʢʪʳ ʠ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʩʦʙʳʪʠʷ.  

ʆʪʜʝʣʴʥʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ çʦʪʚʝʪʩʪʚʝʥʥʦʛʦè ʀʀ, ʢʦʛʜʘ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩʘʤʦʡ 

ʩʠʩʪʝʤʦʡ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʛʣʫʧʳʭ ʠʣʠ ʘʙʩʦʣʶʪʥʦ ʠʨʨʘʮʠʦʥʘʣʴʥʳʭ ʦʪʚʝʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʨʦʡ ʜʘʞʝ ʩʝʡʯʘʩ ʚʳʜʘʝʪ ChatGP. ʅʦ ʙʝʟ ʀʀ ʥʠʢʘʢ ʥʝʣʴʟʷ ʜʚʠʛʘʪʴʩʷ ʜʘʣʴʰʝ, ʪʘʢ ʢʘʢ 

ʥʘʯʠʥʘʝʪʩʷ ʩʣʠʷʥʠʝ ʙʘʟ ʨʘʟʣʠʯʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ ʠ ʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ. ɺ 

ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʙʝʟ ʀʀ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʝ ʦʙʦʡʪʠʩʴ.  

  

Sat2Cell 

ʅʘʣʠʯʠʝ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ ʚ ʜʘʥʥʦʤ ʩʝʛʤʝʥʪʝ ʨʳʥʢʘ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʧʨʠ ʦʮʝʥʢʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ. ʏʘʩʪʦʪ r ʇʦʜʚʠʞʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ 

ʩʣʫʞʙʳ (ʇʉʉ) ʛʣʦʙʘʣʴʥʳ, ʥʦ ʩʠʣʴʥʦ ʦʛʨʘʥʠʯʝʥʳ. ʏʘʩʪʦʪʳ ʤʦʙʠʣʴʥʳʭ ʦʧʝʨʘʪʦʨʦʚ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʘ ʩʧʫʪʥʠʢ, ʥʦ ʦʥʠ ʩʪʨʦʛʦ ʦʛʨʘʥʠʯʝʥʳ ʧʦ ʩʪʨʘʥʘʤ. 

ʇʦʵʪʦʤʫ ʩʧʫʪʥʠʢʦʚʦʤʫ ʦʧʝʨʘʪʦʨʫ ʧʨʠʜʝʪʩʷ ʯʘʩʪʦʪʳ ʧʝʨʝʢʣʶʯʘʪʴ ʧʦ ʩʪʨʘʥʘʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʢʪʨʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʤʦʙʠʣʴʥʦʤʫ ʦʧʝʨʘʪʦʨʫ, ʥʦ ʜʣʷ 

ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦʢʨʳʪʠʷ ʚʥʫʪʨʠ ʩʪʨʘʥʳ ʥʝ ʷʚʣʷʝʪʩʷ ʦʩʦʙʦʡ 

ʧʨʦʙʣʝʤʦʡ.  

ʇʨʠ ʨʘʙʦʪʝ ʚ ʵʪʦʤ ʩʝʛʤʝʥʪʝ ʦʯʝʥʴ ʚʘʞʥʳ ʩʪʘʥʜʘʨʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʪʝʣʝʬʦʥʘʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʟʝʤʣʝ ʧʝʨʝʢʣʶʯʘʪʩɹʷ ʤʝʞʜʫ ʯʘʩʪʦʪʘʤʠ ʠ ʜʠʘʧʘʟʦʥʘʤʠ, ʚʳʜʝʣʝʥʥʳʤʠ 

ʧʦʜ ʩʦʪʦʚʫʶ ʩʚʷʟʴ, ʧʣʶʩ ʜʦʙʘʚʣʷʝʪʩʷ ʩʧʝʢʪʨ ʇʉʉ. 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʚʘʨʠʘʥʪʳ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ ʩʝʪʷʭ 5G.  

ʋʟʢʦʧʦʣʦʩʥʫ  ʁʩʚʷʟʴ ʚ ʨʘʤʢʘʭ ʩʧʝʢʪʨʘ 200 ʂɻʮ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʜʦʚʦʣʴʥʦ ʣʝʛʢʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚ ʨʘʤʢʘʭ ʪʝʢʫʱʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʩʝʪʝʡ ʩʦʪʦʚʦʡ ʩʚʷʟʠ.  

ɺ ʨʘʤʢʘʭ ʥʦʚʦʛʦ ʩʪʘʥʜʘʨʪʘ 5G NR (New Radio) ʥʫʞʥʦ ʤʠʥʠʤʫʤ 5 ʄɻʮ, ʪʘʢ ʢʘʢ ʵʪʦ ʫʞʝ 

ʰʠʨʦʢʦʧʦʣʦʩʥʘʷ ʩʚʷʟʴ. ɿʜʝʩʴ ʫʞʝ ʧʦʷʚʣʷʶʪʩʷ ʚʦʧʨʦʩʳ ʥʘʣʠʯʠʷ ʪʘʢʦʡ ʝʤʢʦʩʪʠ ʚ ʨʘʤʢʘʭ 
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ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʩʪʦʡʯʠʚʦʡ ʨʘʜʠʦʣʠʥʠʠ ʩ 

ʠʤʝʶʱʠʤʠʩʷ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʤʘʨʪʬʦʥʦʚ. 

5G NB-IoT. ʊʝʦʨʝʪʠʯʝʩʢʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʛʦʚʦʨʠʪʴʩʷ ʩ ʨʷʜʦʤ ʩʪʨʘʥ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʭ ʯʘʩʪʦʪʥʳʝ ʚʳʜʝʣʝʥʠʷ ʜʣʷ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʯʝʨʝʟ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʝ ʩʧʫʪʥʠʢʠ, ʥʦ 

ʵʪʦ ʙʫʜʝʪ ʥʝʚʝʨʦʷʪʥʦ ʩʣʦʞʥʦ. ʇʦʵʪʦʤʫ ʠʤʝʥʥʦ ʜʣʷ ʵʪʦʛʦ ʩʝʛʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤ 

ʩʦʙʩʪʚʝʥʥʳʡ ʇʉʉ ʩʧʝʢʪʨ, ʯʪʦ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʨʘʙʦʪʳ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ ʠ ʜʘʪʯʠʢʦʚ ʚ 

ʨʘʤʢʘʭ ʝʜʠʥʦʡ ʩʝʪʠ ʠ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʥʘʧʨʷʤʫʶ ʥʘ ʩʧʫʪʥʠʢ. ʅʘ ʨʳʥʢʝ ʫʞʝ 

ʠʤʝʶʪʩʷ ʪʦʯʢʠ ʜʦʩʪʫʧʘ, ʨʘʙʦʪʘʶʱʠʝ ʚ L/S ʜʠʘʧʘʟʦʥʘʭ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʩʦʝʜʠʥʝʥʠʝ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʦ Bluetooth, ʥʦ ʧʨʦʡʜʝʪ ʚʨʝʤʷ ʠ ʧʦʷʚʷʪʩʷ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʪʝʣʝʬʦʥʥʳʝ ʤʦʜʫʣʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʘʧʨʷʤʫʶ ʥʘ ʩʧʫʪʥʠʢ. 

ʋ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʘʩʪʦʪ ʩʦʪʦʚʳʭ ʦʧʝʨʘʪʦʨʦʚ ʪʘʢʞʝ ʝʩʪʴ ʧʨʦʙʣʝʤʘ ʩʦʚʤʝʩʪʥʦʡ 

ʨʘʙʦʪʳ ʩ ʥʘʟʝʤʥʦʡ ʩʝʪʴʶ. ʆʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʟʝʤʥʦʛʦ ʩʧʝʢʪʨʘ ʜʣʷ 

ʨʘʙʦʪʳ ʥʘ ʩʧʫʪʥʠʢʝ ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʠʯʠʥʝʥʠʝ ʧʦʤʝʭ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʩ ʫʯʝʪʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʥʝʚʦʟʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʙʝʩʰʦʚʥʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʠʟ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʚ ʩʝʣʴʩʢʫʶ ʤʝʩʪʥʦʩʪʴ. ʇʨʠ ʚʳʝʟʜʝ ʠʟ ʛʦʨʦʜʘ 

ʥʘʟʝʤʥʘʷ ʩʦʪʦʚʘʷ ʩʝʪʴ ʩʚʷʟʠ ʧʝʨʝʩʪʘʝʪ ʨʘʙʦʪʘʪʴ, ʥʦ ʩʧʫʪʥʠʢ ʩʤʦʞʝʪ ʧʦʜʢʣʶʯʠʪʴʩʷ 

ʪʦʣʴʢʦ ʯʝʨʝʟ ʫʩʣʦʚʥʳʝ 100 ʢʤ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʥʝ ʧʨʠʯʠʥʷʪʴ ʧʦʤʝʭ ʥʘʟʝʤʥʦʡ 

ʩʝʪʠ. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤ ʜʣʷ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʇʉʉ ʩʧʝʢʪʨ. ʉʢʦʨʦ ʚʩʝ ʯʠʧʩʝʪʳ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʘʭ, ʙʫʜʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʯʘʩʪʦʪʳ ʇʉʉ. ʕʪʦ ʧʨʦʱʝ, 

ʯʝʤ ʨʝʛʫʣʠʨʦʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪ ʩʦʪʦʚʳʭ ʦʧʝʨʘʪʦʨʦʚ ʤʝʞʜʫ ʥʘʟʝʤʥʦʡ ʠ 

ʩʧʫʪʥʠʢʦʚʦʡ ʩʝʪʴʶ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʯʘʩʪʦʪ. 

ʆʜʥʘʢʦ ʤʥʦʛʠʝ ʫʯʘʩʪʥʠʢʠ ʦʪʨʘʩʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʦ ʬʘʢʪʫ ʜʘʥʥʳʡ ʨʳʥʦʢ ʩʝʛʦʜʥʷ ð ʵʪʦ 

ʨʳʥʦʢ ʩ ʥʫʣʝʚʦʡ ʧʨʠʙʳʣʴʶ. ʅʠʢʪʦ ʥʝ ʟʥʘʝʪ ʨʘʟʤʝʨ ʵʪʦʛʦ ʨʳʥʢʘ.  ɼʘʞʝ ʫ ʦʪʨʘʩʣʝʚʳʭ 

ʘʥʘʣʠʪʠʢʦʚ ʦʮʝʥʢʠ ʨʘʟʥʷʪʩʷ ʦʪ 10 ʜʦ 40 ʤʣʨʜ ʜʦʣʣ. ʇʨʠ ʪʦʤ, ʯʪʦ ʦʙʲʝʤ ʛʣʦʙʘʣʴʥʦʛʦ 

ʨʳʥʢʘ ʩʦʪʦʚʳʭ ʦʧʝʨʘʪʦʨʦʚ - ʪʨʠʣʣʠʦʥʳ ʜʦʣʣʘʨʦʚ.  ʊʝʭʥʠʯʝʩʢʠ ʫʩʣʫʛʘ ʚʦʟʤʦʞʥʘ ʫʞʝ 

ʩʝʡʯʘʩ, ʥʦ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ʧʦ-ʧʨʝʞʥʝʤʫ ʚʳʟʳʚʘʝʪ ʤʥʦʛʦ ʚʦʧʨʦʩʦʚ. ʅʠʢʪʦ ʥʝ ʤʦʞʝʪ 

ʦʮʝʥʠʪʴ ʦʙʲʝʤ ʨʳʥʢʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʣʴʟʷ ʦʧʨʝʜʝʣʠʪʴ ʠ ʨʘʟʤʝʨ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʠʥʥʦʚʘʮʠʠ, ʪʨʝʙʫʝʤʳʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʛʣʘʚʥʦʝ ʨʳʥʦʯʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʘʞʜʦʛʦ ʪʝʣʝʬʦʥʘ ʥʘ ɿʝʤʣʝ ʨʘʙʦʪʘʪʴ ʯʝʨʝʟ ʩʧʫʪʥʠʢ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʆʪʜʝʣʴʥʳʤ ʠʥʪʝʨʝʩʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʢʘʥʘʣʘ ʩʚʷʟʠ ʩʦ ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʛʦ (ɻʉʆ) ʩʧʫʪʥʠʢʘ ʥʘ 

ʥʝʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩʦʪʦʚʳʡ ʪʝʣʝʬʦʥ. ɺ ʯʘʩʪʥʦʩʪʠ Inmarsat ʦʪʜʝʣʴʥʦ ʨʘʙʦʪʘʝʪ ʩ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʪʝʣʝʬʦʥʦʚ, ʯʪʦʙʳ ʪʝʣʝʬʦʥ ʤʦʛ ʨʘʙʦʪʘʪʴ ʠ ʚ ʥʘʟʝʤʥʳʭ ʩʝʪʷʭ ʠ ʯʝʨʝʟ 

ʩʧʫʪʥʠʢ. ʆʩʦʙʝʥʥʦ ʥʝʪʨʠʚʠʘʣʴʥʘ ʨʘʙʦʪʘ ʚ ʦʙʨʘʪʥʦʤ ʢʘʥʘʣʝ ʩ ʪʝʣʝʬʦʥʘ ʥʘ ʩʧʫʪʥʠʢ, 

ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ 36 000 ʢʤ ʦʪ ɿʝʤʣʠ. ʇʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ 

ʯʘʩʪʦʪ, ʩʚʝʨʭ-ʫʟʢʦʧʦʣʦʩʥʳʭ ʥʝʩʫʱʠʭ ʠ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʪʥʦʤ ʢʘʥʘʣʝ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʟʘʧʘʩ ʧʦ ʵʥʝʨʛʝʪʠʢʝ ʠ ʩʦʟʜʘʪʴ ʫʩʪʦʡʯʠʚʦʝ ʩʦʝʜʠʥʝʥʠʝ.  ʕʪʦ ʚ ʦʩʥʦʚʥʦʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʪʝʢʩʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ. ɺ ʧʨʷʤʦʤ ʞʝ ʢʘʥʘʣʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʚʝʨʭʤʦʱʥʳʝ ʩʧʫʪʥʠʢʠ (45-55 ʜɹɺʪ ʚ L-ʜʠʘʧʘʟʦʥʝ) ʩ ʦʛʨʦʤʥʳʤʠ ʘʥʪʝʥʥʘʤʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʜʦʚʦʣʴʥʦ ʭʦʨʦʰʠʡ ʟʘʧʘʩ ʧʨʠ ʟʘʪʫʭʘʥʠʠ ʩʠʛʥʘʣʘ: 6-8 ʜɹ, ʘ ʚ 
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ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʦ 10 ʜɹ. ʇʨʠ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʨʚʠʩʳ 

NB-IoT. ʇʨʠʯʝʤ ʵʪʠ ʫʟʢʦʧʦʣʦʩʥʳʝ ʩʝʨʚʠʩʳ ʩʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʩʨʝʜʥʝʤ ʯʘʩʪʦʪʥʦʤ 

ʜʠʘʧʘʟʦʥʝ, ʪʦ ʝʩʪʴ ʚʳʰʝ 1 ɻɻʮ. ʅʦ ʟʜʝʩʴ ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʙʦʪʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤʳ ʧʨʝʜʩʢʘʟʫʝʤʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʦʚʪʦʨʠʪʴ ʙʝʩʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʨʘʟ, ʯʪʦʙʳ ʵʪʠ 

ʩʝʨʚʠʩʳ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʜʣʷ ʤʠʣʣʠʦʥʦʚ ʪʝʣʝʬʦʥʦʚ ʚ ʤʠʨʝ. ɼʣʷ ʵʪʦʛʦ 

ʪʨʝʙʫʝʪʩʷ ʚʨʝʤ,̫ ʯʪʦʙʳ ʫʟʢʦʧʦʣʦʩʥʳʝ ʩʝʨʚʠʩʳ ʥʘʯʘʣʠ ʨʘʙʦʪʘʪʴ ʚ ʩʨʝʜʥʝʯʘʩʪʦʪʥʳʭ 

ʜʠʘʧʘʟʦʥʘʭ. ʉʝʡʯʘʩ ʨʘʙʦʪʘʶʪ ʪʘʢʠʝ ʩʝʨʚʠʩʳ, ʢʘʢ SOS, ʧʝʨʝʜʘʯʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, 

ʧʝʨʝʜʘʯʘ ʪʝʢʩʪʘ. ʅʦ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʟʘʨʘʙʦʪʘʶʪ ʥʦʚʳʝ, ʚʢʣʶʯʘʷ ʛʦʣʦʩ.  

ʊʝʭʥʠʯʝʩʢʠ ʧʦʣʫʯʠʣʦʩʴ ʜʦʙʠʪʴʩʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʪʝʣʝʬʦʥʦʚ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ 

ʫʩʠʣʝʥʠʷ ʘʥʪʝʥʥʳ (ʂʋʉ) ʜʦ ʤʠʥʫʩ 6 ʜɹʠ. ʇʨʠ ʵʪʦʤ ʩʘʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʤʘʨʪʬʦʥʦʚ 

ʧʦʤʦʛʘʶʪ ʫʣʫʯʰʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʚʦʠʭ ʫʩʪʨʦʡʩʪʚ. ʅʘ ʪʦʤ ʞʝ iPhone ʠʟʥʘʯʘʣʴʥʦ 

ʂʋʉ ʙʳʣ ʤʠʥʫʩ 1 ʜɹʠ. ʋʣʫʯʰʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʯʝʛʦ ʥʝ ʩʪʦʠʣʦ - ʯʫʪʴ 

ʧʦʤʝʥʷʣʠ ʬʠʣʴʪʨʳ ʠ ʚʩʝ.  

ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʨʠ ʨʘʙʦʪʝ ʚ ʩʨʝʜʥʝʤ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ ʥʝ ʜʦʣʞʥʦ 

ʙʳʪʴ ʥʝʦʧʨʘʚʜʘʥʥʳʭ ʦʞʠʜʘʥʠʡ: 5-15 ʄʙʠʪ, ʢʦʪʦʨʳʝ ʜʦʩʪʫʧʥʳ ʚ ʧʨʷʤʦʤ ʢʘʥʘʣʝ ʜʣʷ 

ʟʘʛʨʫʟʢʠ ï ʵʪʦ ʥʘ ʚʩʶ ʩʧʫʪʥʠʢʦʚʫʶ ʩʦʪʫ ʜʠʘʤʝʪʨʦʤ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʠʣʠ ʩʦʪ 

ʢʠʣʦʤʝʪʨʦʚ, ʘ ʥʝ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʚ ʪʝʢʫʱʝʤ ʧʝʨʚʦʤ ʧʦʢʦʣʝʥʠʠ ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ 

ʫʩʪʦʡʯʠʚʦʝ ʩʦʝʜʠʥʝʥʠʝ (close the link) ʜʣʷ NB-IoT ʩʝʨʚʠʩʦʚ, ʥʦ ʜʣʷ ʛʦʣʦʩʘ ʧʦʪʨʝʙʫʝʪʩʷ 

ʚʨʝʤʷ.   

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʢʪʨʘ ʩʦʪʦʚʳʭ ʦʧʝʨʘʪʦʨʦʚ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʩʧʫʪʥʠʢʝ ʜʦ ʩʠʭ ʧʦʨ 

ʚʳʟʳʚʘʝʪ ʦʯʝʥʴ ʤʥʦʛʦ ʚʦʧʨʦʩʦʚ. ʆʩʦʙʝʥʥʦ ʚ ʧʣʘʥʝ ʉʆʈʄ. ʂʦʛʜʘ ʩʧʫʪʥʠʢʦʚʦʤʫ 

ʦʧʝʨʘʪʦʨʫ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʟʝʤʥʳʝ ʨʘʜʠʦʯʘʩʪʦʪʳ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʪʨʘʥʝ, ʪʦ ʦʪ 

ʥʝʛʦ ʦʞʠʜʘʶʪ, ʯʪʦ ʚʝʩʴ ʪʨʘʬʠʢ ʩʦ ʩʧʫʪʥʠʢʘ ʦʪ ʥʘʮʠʦʥʘʣʴʥʳʭ ʘʙʦʥʝʥʪʦʚ ʜʦʣʞʝʥ ʠ 

ʧʨʠʟʝʤʣʷʪʴʩʷ ʚ ʵʪʦʡ ʩʪʨʘʥʝ. ʂʘʢ ʵʪʦ ʦʙʝʩʧʝʯʠʪʴ ʥʘ ʩʧʫʪʥʠʢʝ? ɼʦʚʦʣʴʥʦ ʪʨʫʜʥʳʡ 

ʚʦʧʨʦʩ. ʍʦʪʷ ʥʘ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʭ (LEO) ʩʧʫʪʥʠʢʘʭ ʵʪʦ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʱʝ ʚ ʩʠʣʫ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʂɸ.  

ɺʦʦʙʱʝ ʨʝʛʫʣʷʪʦʨʠʢʘ ʦʯʝʥʴ ʚʘʞʥʘ. ʀʨʦʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʦʪʦʚʳʝ ʠ 

ʩʧʫʪʥʠʢʦʚʳʝ ʦʧʝʨʘʪʦʨʳ ʜʦ ʵʪʦʛʦ ʧʦʪʨʘʪʠʣʠ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʜʝʥʝʛ ʠ ʫʩʠʣʠʡ, ʯʪʦʙʳ 

ʧʝʨʝʚʝʩʪʠ ʯʘʩʪʴ ʩʧʫʪʥʠʢʦʚʦʛʦ ʉ-ʜʠʘʧʘʟʦʥʘ ʚ ʥʘʟʝʤʥʳʝ ʯʘʩʪʦʪʳ. ɸ ʪʝʧʝʨʴ ʧʨʠʜʝʪʩʷ 

ʥʘʦʙʦʨʦʪ ï ʧʝʨʝʚʦʜʠʪʴ ʯʘʩʪʴ ʥʘʟʝʤʥʳʭ ʯʘʩʪʦʪ ʩʦʪʦʚʳʭ ʦʧʝʨʘʪʦʨʦʚ ʚ ʩʧʫʪʥʠʢʦʚʳʝ. ʕʪʦ 

ʧʨʠʚʝʜʝʪ ʢ ʥʝʠʟʙʝʞʥʳʤ ʢʦʥʬʣʠʢʪʘʤ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ, ʨʝʛʠʦʥʘʤʠ, ʧʨʠʣʦʞʝʥʠʷʤʠ.  ʅʦ 

ʝʩʣʠ ʵʪʦʪ ʨʳʥʦʢ ʪʘʢʦʡ ʦʛʨʦʤʥʳʡ ʠ ʩʦʩʪʘʚʣʷʝʪ ʜʝʩʷʪʢʠ ʤʣʨʜ. ʜʦʣʣ., ʢʘʢ ʛʦʚʦʨʷʪ 

ʘʥʘʣʠʪʠʢʠ, ʪʦ ʚʩʝʤ ʧʨʦʩʪʦ ʥʝ ʭʚʘʪʠʪ ʩʧʝʢʪʨʘ. ʅʫʞʥʳ ʙʫʜʫʪ ʤʫʣʴʪʠʦʨʙʠʪʘʣʴʥʳʝ 

(ɻʉʆ/ʅɻʉʆ), ʘ ʪʘʢʞʝ  ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʝ (L/S/ʩʦʪʦʚʳʝ) ʩʠʩʪʝʤʳ. ʕʪʦ ʧʦʪʨʝʙʫʝʪ 

ʩʚʝʨʭ ʪʦʯʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʤʝʞʜʫ ʚʣʘʜʝʣʴʮʘʤʠ ʯʘʩʪʦʪ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ. 
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Спутниковые группировки 

ɹʦʣʴʰʠʥʩʪʚʦ ʅɻʉʆ ʛʨʫʧʧʠʨʦʚʦʢ ʠʤʝʶʪ ʠʣʠ ʧʣʘʥʠʨʫʶʪ ʠʤʝʪʴ ʛʣʦʙʘʣʴʥʦʝ ʧʦʢʨʳʪʠʝ. 

ʇʨʠ ʵʪʦʤ 71% ɿʝʤʣʠ ʩʦʩʪʘʚʣʷʝʪ ʚʦʜʘ. ʇʦʣʦʚʠʥʫ ʦʩʪʘʚʰʠʭʩʷ 29% ʩʦʩʪʘʚʣʷʝʪ ʙʝʟʣʶʜʥʘʷ 

ʯʘʩʪʴ ʩʫʰʠ. ʊʦ ʝʩʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʤʳ ʛʦʚʦʨʠʤ ʦ 14% ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʢʦʪʦʨʳʝ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʭʦʜʳ ʦʧʝʨʘʪʦʨʦʚ.  ʆʯʝʥʴ ʧʦʭʦʞʝ ʥʘ ʧʠʮʮʝʨʠʶ ʚ 

ʛʦʨʦʜʝ, ʢʦʪʦʨʘʷ ʨʘʙʦʪʘʝʪ ʦʜʠʥ ʯʘʩ ʜʝʥʴ ʠ ʧʦʣʫʯʘʪʴ ʜʝʥʴʛʠ ʤʦʞʥʦ ʪʦʣʴʢʦ ʩ 10 ʩʪʦʣʠʢʦʚ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʫʯʝʥʠʷ ʜʦʭʦʜʘ ʦʪ ʙʠʟʥʝʩʘ ʥʘ ʵʪʦʤ ʨʳʥʢʝ ï ʦʯʝʥʴ ʩʧʦʨʥʳʡ ʚʦʧʨʦʩ. 

ʆʩʦʙʝʥʥʦ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ. ʕʪʦ ʥʝ ʙʠʟʥʝʩ ʢʝʡʩ. ʊʘʤ ʝʩʪʴ ʤʥʦʛʦ 

ʫʩʧʝʰʥʳʭ ñuser caseò, ʥʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʦʥʠ ʧʨʠʙʳʣʴʥʳʝ. 

ʇʦʵʪʦʤʫ ʩʝʡʯʘʩ ʦʩʥʦʚʥʦʡ ʬʘʢʪʦʨ ʨʘʟʚʠʪʠʷ ʅɻʉʆ ʩʠʩʪʝʤ ð ʵʪʦ ʛʦʩʢʦʥʪʨʘʢʪʳ. ʅʦ ʚʩʝ 

ʥʘ ʨʳʥʢʝ ʚʝʨʷʪ, ʯʪʦ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩʦ ʚʨʝʤʝʥʝʤ ʙʫʜʫʪ ʫʩʧʝʰʥʳ, ʪʦʣʴʢʦ 

ʥʫʞʥʦ ʧʨʝʦʜʦʣʝʪʴ ʧʨʦʙʣʝʤʳ ʩ ʧʦʩʪʘʚʢʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʪʦʠʤʦʩʪʴʶ ʟʘʧʫʩʢʘ. ʅʦ ʧʨʠ 

ʵʪʦʤ ʫʯʘʩʪʥʠʢʠ ʦʪʨʘʩʣʠ ʪʘʢʞʝ ʩʦʛʣʘʰʘʶʪʩʷ, ʯʪʦ ɻʉʆ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʤʠʘʣʴʥʳʤ 

ʨʳʥʢʦʤ. ʂʘʢ ʩʘʤʘʷ ʜʦʨʦʛʘʷ ʥʝʚʠʜʠʤʦʩʪʴ ʥʘ ʧʦʙʝʨʝʞʴʝ ʥʘ ʧʝʨʚʦʡ ʣʠʥʠʠ. ʆʥʘ ʚʩʝʛʜʘ 

ʙʫʜʝʪ ʚ ʮʝʥʝ.  ʇʦʵʪʦʤʫ ʙʫʜʫʱʝʝ ʟʘ ʢʦʤʙʠʥʘʮʠʝʡ ʠʟ ɻʉʆ ʠ ʅɻʉʆ.  

ʅʦ ʧʦʢʘ ʅɻʉʆ ʚ ʦʩʥʦʚʥʦʤ ʨʘʟʚʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. ʅʝ ʪʦʣʴʢʦ 

ʉʐɸ, ʥʦ ʠ ʜʨʫʛʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʪʘʢʞʝ ʧʣʘʥʠʨʫʶʪ ʩʚʦʠ ʩʠʩʪʝʤʳ. ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʬʠʥʘʥʩʠʨʫʶʪ, ʦʧʝʨʘʪʦʨʳ ʩʪʨʦʷʪ ʠ ʩʤʦʪʨʷʪ ʢʘʢ ʵʪʦ ʤʦʞʥʦ ʝʱʝ ʠ ʢʦʤʤʝʨʯʝʩʢʠ 

ʧʨʠʤʝʥʠʪʴ ï ʤʦʜʝʣʴ ʩʝʡʯʘʩ ʪʘʢʘʷ. 

ʊʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʵʬʬʝʢʪ ʥʝʠʟʚʝʩʪʥʦʩʪʠ. ʉʘʤʳʡ ʙʦʣʴʰʦʡ ʩʪʨʘʭ ʜʣʷ ʢʨʫʧʥʳʭ 

ʩʦʪʦʚʳʭ ʦʧʝʨʘʪʦʨʦʚ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʩʝʡʯʘʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʝ ʠʭ ʧʨʷʤʳʝ 

ʢʦʥʢʫʨʝʥʪʳ, ʘ LEO ʛʨʫʧʧʠʨʦʚʢʠ. ʉʦʪʦʚʠʢʠ ʙʦʷʪʩʷ ʠʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ 

ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ. ʊʦ ʝʩʪʴ ʚ ʙʫʜʫʱʝʤ ʘʙʦʥʝʥʪʳ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʩʤʦʛʫʪ ʫʡʪʠ ʦʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʧʨʠʚʷʟʢʠ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʪʨʘʥʝ ʢ ʛʣʦʙʘʣʴʥʦʤʫ 

ʩʧʫʪʥʠʢʦʚʦʤʫ ʦʧʝʨʘʪʦʨʫ, ʪʦ ʝʩʪʴ ʢʦʥʢʫʨʝʥʪʫ, ʩ ʢʦʪʦʨʳʤ ʩʦʪʦʚʠʢʠ ʥʝ ʠʤʝʣʠ ʜʝʣʦ 

ʨʘʥʴʰʝ. ʇʦʵʪʦʤʫ ʩʦʪʦʚʳʝ ʛʠʛʘʥʪʳ ʪʘʢ ʪʦʨʦʧʷʪʩʷ ʚʢʣʶʯʠʪʴ ʩʧʫʪʥʠʢʦʚʫʶ ʦʧʮʠʶ ʚ 

ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ʛʣʦʙʘʣʴʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʢʣʠʝʥʪʦʚ. 

ʀʥʪʝʨʝʩʥʳʡ ʬʘʢʪ. ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʛʨʫʧʧʠʨʦʚʢʠ ʢʨʫʧʥʳʝ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʛʠʛʘʥʪʳ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʢʦʩʤʦʩʘ. 

ʕʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ. ʀʥʚʝʩʪʦʨ ʙʫʜʝʪ ʚʢʣʘʜʳʚʘʪʴ ʜʝʥʴʛʠ ʚ ʩʠʩʪʝʤʫ 

ʪʦʣʴʢʦ, ʝʩʣʠ ʦʥ ʙʫʜʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʦʥʘ ʥʘʥʦʩʠʪ ʤʠʥʠʤʘʣʴʥʳʡ ʚʨʝʜ ʫʩʪʦʡʯʠʚʦʤʫ 

ʨʘʟʚʠʪʠʶ ʢʦʩʤʦʩʘ. ʊʘʢ ʢʘʢ ʪʘʢʠʝ ʠʥʚʝʩʪʠʮʠʠ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʢʦʪʠʨʦʚʢʫ ʘʢʮʠʡ 

ʩʘʤʦʛʦ ʛʠʛʘʥʪʘ. ʕʪʦʪ ʧʦʜʭʦʜ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʦʝʢʪʦʚ, ʬʠʥʘʥʩʠʨʫʝʤʳʭ ʛʦʩʫʜʘʨʩʪʚʦʤ. 

ʊʘʤ ʝʩʣʠ ʛʨʫʧʧʠʨʦʚʢʘ ʥʫʞʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ, ʥʠʢʪʦ ʦʩʦʙʦ ʥʝ 

ʟʘʜʫʤʳʚʘʝʪʩʷ ʦ ʝʝ ʚʣʠʷʥʠʠ ʥʘ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʷ ʢʦʩʤʦʩʘ. ʇʘʨʘʜʦʢʩ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʯʪʦʙʳ ʜʫʤʘʪʴ ʦʙ ʫʩʪʦʡʯʠʚʦʤ ʨʘʟʚʠʪʠʠ ʢʦʩʤʦʩʘ ʢʦʤʧʘʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʢʦʤʤʝʨʯʝʩʢʠ ʫʩʧʝʰʥʘ. ɸ ʩʝʡʯʘʩ ʚ ʦʪʨʘʩʣʠ ʚʩʝ ʅɻʉʆ ʦʧʝʨʘʪʦʨʳ ʧʦʢʘ ʙʘʥʢʨʦʪʳ. 

ʇʦʵʪʦʤʫ ʤʥʦʛʠʝ ʫʯʘʩʪʥʠʢʠ ʢʨʫʛʣʳʭ ʩʪʦʣʦʚ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʚʪʦʨʷʣʠ ʣʦʟʫʥʛ ï çSpace is 

hardè. ʊʦ ʝʩʪʴ çʂʦʩʤʦʩ ï ʵʪʦ ʪʨʫʜʥʳʡ ʙʠʟʥʝʩè. 
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Наземный сегмент 

ɻʦʜʘ ʪʨʠ ʥʘʟʘʜ ʙʳʪʦʚʘʣʦ ʤʥʝʥʠʝ, ʯʪʦ ʜʣʷ ʚʩʝʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʢʦʩʤʦʩʘ ï ʥʦʚʳʭ 

ʩʧʫʪʥʠʢʦʚ ʠ ʦʨʙʠʪ, ʩʪʦʠʤʦʩʪʴ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʥʘʟʝʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʙʫʜʝʪ ʩʪʦʠʪʴ 

ʛʦʨʘʟʜʦ ʜʦʨʦʞʝ, ʯʝʤ ʢʦʩʤʠʯʝʩʢʘʷ ʯʘʩʪʴ. ʕʪʦ ʪʘʢ ʠ ʧʨʦʠʩʭʦʜʠʪ ʩʝʡʯʘʩ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʠ 

ʟʘʧʫʩʢ ʩʧʫʪʥʠʢʦʚ ʜʝʰʝʚʝʶʪ, ʘ ʩʪʦʠʤʦʩʪʴ ʥʘʟʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʩʪʝʪ (ʩʝʨʚʝʨʘ, 

ʭʘʙʳ, ʘʥʪʝʥʥʳ). 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʅɻʉʆ ʛʨʫʧʧʠʨʦʚʢʘʤʠ ʚ ʧʣʘʥʝ ʥʘʟʝʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʨʘʟʫ ʚʦʟʥʠʢʘʶʪ 

ʚʦʧʨʦʩʳ ʫʩʪʘʥʦʚʢʠ ʰʣʶʟʦʚʳʭ ʩʪʘʥʮʠʡ ʠ ʧʦʣʫʯʝʥʠʷ landing rights ï ʧʨʘʚ ʥʘ 

ʧʨʠʟʝʤʣʝʥʠʝ ʩʠʛʥʘʣʦʚ ʚ ʩʪʨʘʥʘʭ. ʀʥʪʝʨʝʩʝʥ ʧʦʜʭʦʜ ʘʤʝʨʠʢʘʥʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ, 

ʦʟʚʫʯʝʥʥʳʡ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ. ɺ ʩʪʨʘʥʘʭ, ʛʜʝ ʵʪʠ ʣʠʮʝʥʟʠʠ ʥʝ ʫʜʘʩʪʩʷ ʧʦʣʫʯʠʪʴ, ʦʥʠ 

ʧʣʘʥʠʨʫʶʪ ʨʘʙʦʪʘʪʴ ʠ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ ʤʝʞʩʧʫʪʥʠʢʦʚʳʭ ʣʠʥʠʡ ʩʚʷʟʠ. 

ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʜʦʚʦʣʴʥʦ ʦʧʘʩʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʛʦ ʟʘʧʨʝʪʘ ʥʘ 

ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʪʨʘʥʘʭ ʦʪ ʤʝʩʪʥʳʭ ʧʨʘʚʠʪʝʣʴʩʪʚ. 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʯʝʨʝʟ ʦʢʝʘʥʳ ʤʝʞʜʩʧʫʪʥʢʠʦʚʳʝ ʣʠʥʠʠ ʭʦʨʦʰʠ ʠ ʙʫʜʫʪ ʘʢʪʠʚʥʦ 

ʧʨʠʤʝʥʷʪʴʩʷ, ʪʘʢ ʢʘʢ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʪʘʤ ʚʳʰʝ, ʯʝʤ ʚ ɺʆʃʉ. ʇʦʵʪʦʤʫ 

ʪʨʘʥʩ-ʦʢʝʘʥʠʯʝʩʢʠʝ ʦʧʪʠʢʦ-ʚʦʣʦʢʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʦʧʘʩʘʪʴʩʷ ʩʧʫʪʥʠʢʦʚʦʛʦ 

ʢʦʥʢʫʨʝʥʪʘ. 

ɺʦʦʙʱʝ ʤʝʥʷʝʪʩʷ ʩʘʤʦ ʧʦʥʷʪʠʝ ʟʝʤʥʦʡ ʩʪʘʥʮʠʠ. ʊʝʧʝʨʴ ï ʵʪʦ ʜʘʪʘ ʮʝʥʪʨ. ʊʝʣʝʧʦʨʪ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʢʨʫʧʥʳʡ ʜʘʪʘ ʮʝʥʪʨ.  ʅʝʢʦʪʦʨʳʝ ʥʦʚʳʝ ʠʥʥʦʚʘʮʠʠ, ʚʳʭʦʜʷʱʠʝ ʥʘ 

ʨʳʥʦʢ, ʤʦʛʫʪ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʠʪʴ ʪʝʣʝʧʦʨʪ ʧʦʣʷʤʠ ʘʥʪʝʥʥ ʩ ʧʦʣʥʦʩʪʴʶ ʵʣʝʢʪʨʦʥʥʳʤ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ ʣʶʙʳʭ ʦʨʙʠʪ, ʩʧʫʪʥʠʢʦʚ, ʣʫʯʝʡ ʠʣʠ ʜʠʘʧʘʟʦʥʦʚ, ʧʨʠ ʵʪʦʤ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ ʚ ʨʘʤʢʘʭ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʆʩʪʘʚʣʷʷ 

ʪʝʣʝʧʦʨʪʫ ʣʠʰʴ ʬʫʥʢʮʠʶ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ - ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʥʘ 

ʉɺʏ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠ ʧʦʜʜʝʨʞʢʠ.  

ɽʩʣʠ ʤʳ ʛʦʚʦʨʠʤ ʦʙ ʦʙʩʣʫʞʠʚʘʥʠʠ LEO ʛʨʫʧʧʠʨʦʚʢʠ, ʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʣʘʩʩʠʯʝʩʢʦʛʦ 

ʪʝʣʝʧʦʨʪʘ ʩ ʧʘʨʘʙʦʣʠʯʝʩʢʠʤʠ ʘʥʪʝʥʥʘʤʠ ï ʧʦʜ ʚʦʧʨʦʩʦʤ. ʉʝʡʯʘʩ ʦʪʨʘʩʣʴ ʜʚʠʞʝʪʩʷ ʚ 

ʩʪʦʨʦʥʫ çdistributed gatewaysè, ʪʦ ʝʩʪʴ ʘʨʭʠʪʝʢʪʫʨʳ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʰʣʶʟʦʚʳʤʠ 

ʩʪʘʥʮʠʷʤʠ. ʆʥʘ, ʢʩʪʘʪʠ, ʧʦʜʭʦʜʠʪ ʜʘʞʝ ʜʣʷ ɻʉʆ. ʊʘʢ ʢʘʢ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʠ ʤʥʦʞʝʩʪʚʦ ʰʣʶʟʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʥʘ ʟʝʤʣʝ. ʐʣʶʟʳ ʩʪʘʥʦʚʷʪʩʷ ʤʝʥʴʰʝ ʚ ʨʘʟʤʝʨʘʭ, ʙʦʣʝʝ ʫʤʥʳʤʠ ʠ ʙʦʣʝ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʤʠ.  

ʇʦʯʝʤʫ ʥʘʟʝʤʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʩʪʘʥʦʚʠʪʩʷ ʜʦʨʦʞʝ? ʉʦʦʪʥʦʰʝʥʠʝ 

ʩʠʛʥʘʣ/ʰʫʤ (signal to noise ratio, S/N) ʛʦʨʘʟʜʦ ʣʫʯʰʝ ʥʘ LEO, ʯʝʤ ʥʘ ɻʉʆ. ʇʦʵʪʦʤʫ 

ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʤʦʜʫʣʷʮʠʠ ʩʠʛʥʘʣʘ. ʀ ʚ ʦʙʦʨʫʜʦʚʘʥʠʝ ʟʘʢʣʘʜʳʚʘʶʪʩʷ 

ʩʚʝʨʭʚʳʩʦʢʠʝ ʤʦʜʫʣʷʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʘʤʦ ʉɺʏ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ. 

ʉʝʡʯʘʩ ʢʘʯʝʩʪʚʦ ʨʘʜʠʦʩʠʛʥʘʣʘ, ʚʳʭʦʜʷʱʝʛʦ ʩ ʫʩʠʣʠʪʝʣʷ, ʛʦʨʘʟʜʦ ʣʫʯʰʝ, ʯʝʤ ʙʳʣʦ15 

ʣʝʪ ʥʘʟʘʜ. ʀ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʘ ʪʝʣʝʧʦʨʪʝ ʩʥʦʩʠʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ. 
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ʅʦ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ. ʄʫʣʴʪʠʦʨʙʠʪʘʣʴʥʦʩʪʴ ï ʵʪʦ ʭʦʨʦʰʦ, ʥʦ ʚʟʘʠʤʥʘʷ ʨʘʙʦʪʘ 

ʤʝʞʜʫ ʩʝʪʷʤʠ ʩʝʡʯʘʩ ʥʝʚʦʟʤʦʞʥʘ. ʆʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤʳ ʩʪʘʥʜʘʨʪʳ, ʯʪʦʙʳ ʥʘʟʝʤʥʦʝ 

ʩʧʫʪʥʠʢʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʘʙʦʪʘʣʦ ʚ ʨʘʟʣʠʯʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʝʪʷʭ, ʢʘʢ ʚ ʩʦʪʦʚʦʡ 

ʩʚʷʟʠ. ʀʥʘʯʝ ʤʳ ʩʪʘʥʝʤ ʩʚʠʜʝʪʝʣʷʤʠ ʙʠʪʚʳ ʩʪʘʥʜʘʨʪʦʚ, ʢʘʢ ʚ ʩʚʦʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʚ 90-ʭ ʛʦʜʘʭ (Microsoft ʠ Apple).  ʉʝʡʯʘʩ ʚ ʦʪʨʘʩʣʠ ʦʜʥʘ 

ʧʦʣʥʦʮʝʥʥʦ ʨʘʙʦʪʘʶʱʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ï Starlink, ʵʪʦ ʢʘʢ Apple ʪʦʛʜʘ. ʀ ʤʥʦʛʠʝ 

ʫʯʘʩʪʥʠʢʠ ʨʳʥʢʘ ʟʘʜʘʶʪʩʷ ʚʦʧʨʦʩʦʤ: ʝʩʣʠ ʩʝʡʯʘʩ ʦʩʥʦʚʥʦʡ ʦʧʝʨʘʪʦʨ ï ʵʪʦ Starkink, ʪʦ 

ʧʦʯʝʤʫ ʙʳ ʝʛʦ ʥʝ ʚʟʷʪʴ ʟʘ ʩʪʘʥʜʘʨʪ ʠʤʝʥʥʦ ʝʛʦ?  

ʂʘʢʦʡ ʦʩʥʦʚʥʦʡ ʫʨʦʢ ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʠʟ ʫʩʧʝʭʘ Starlink ʥʘ ʫʨʦʚʥʝ ʥʘʟʝʤʥʦʛʦ ʩʝʛʤʝʥʪʘ? 

ʇʦʤʠʤʦ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʚʣʘʜʝʶʪ ʚʩʝʡ ʮʝʧʦʯʢʦʡ, ʦʪ ʟʘʧʫʩʢʘ ʜʦ ʪʝʨʤʠʥʘʣʘ, ʨʝʘʣʴʥʦ 

ʚʧʝʯʘʪʣʷʝʪ ʩʢʦʨʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʦʥʠ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʨʳʥʢʫ ʠ ʚʥʦʩʷʪ ʠʟʤʝʥʝʥʠʷ ʧʨʦʜʫʢʪ. 

Agile ʚ ʜʝʡʩʪʚʠʠ! 

 

Эволюция наземного сегмента. Взгляд в будущее со стороны производителя 

спутникового оборудования 

ʀʟʥʘʯʘʣʴʥʦ ʩʧʫʪʥʠʢʠ ʙʳʣʠ ʘʥʘʣʦʛʦʤ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʚʳʰʢʠ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ. ʆʥʠ 

ʨʝʪʨʘʥʩʣʠʨʦʚʘʣʠ ʧʦʭʦʞʠʝ ʦʜʠʥʘʢʦʚʳʝ ʩʠʛʥʘʣʳ ʩ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚ ʜʝʩʷʪʢʠ 

ʄʙʠʪ/c. ʇʦʪʦʤ ʧʦʷʚʠʣʠʩʴ ʩʧʫʪʥʠʢʠ ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ (HTS). ʀʭ ʤʦʞʥʦ 

ʫʞʝ ʩʨʘʚʥʠʪʴ ʩ ʚʳʰʢʦʡ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʨʠʤʝʥʷʶʪ ʧʝʨʝʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʯʘʩʪʦʪ, ʨʘʙʦʪʘʶʪ ʩ ʩʦʪʥʷʤʠ ʪʳʩʷʯʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʞʝ ʩʦʪʥʠ ɻʙʠʪ/c 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʁʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʝʤʢʦʩʪʠ ʧʦ ʨʝʛʠʦʥʘʤ. 

ɿʘʪʝʤ ʧʦʷʚʠʣʩʷ New Space. ʕʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʝ LEO ʛʨʫʧʧʠʨʦʚʢʠ.  

ʉʥʘʯʘʣʘ ʦʧʝʨʘʪʦʨʳ LEO ʛʨʫʧʧʠʨʦʚʦʢ ʧʳʪʘʣʠʩʴ ʧʦʜʦʡʪʠ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʥʘʟʝʤʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʘʢ ʥʘ ɻʉʆ. ʅʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʥʝ ʨʘʙʦʪʘʣ. ʉʨʦʢ ʘʢʪʠʚʥʦʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ (ʉɸʉ) ɻʉʆ ʩʧʫʪʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ 10-15 ʣʝʪ, ʧʦʵʪʦʤʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʩʪʨʦʠʪʩʷ ʧʦʜ ʦʙʲʝʢʪ, ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʦʛʦ ʤʝʥʷʪʴʩʷ ʥʝ ʙʫʜʫʪ. ɺ LEO 

ʩʠʩʪʝʤʘʭ ʚʩʝ ʧʦ-ʜʨʫʛʦʤʫ. ʊʘʤ ʧʨʠʤʝʥʷʶʪʩ ̫ʜʨʫʛʠʝ ʩʧʫʪʥʠʢʠ. ʆʥʠ ʪʨʘʪʷʪ ʪʦʧʣʠʚʦ, 

ʯʪʦʙʳ ʫʜʝʨʞʘʪʴʩʷ ʥʘ ʦʨʙʠʪʝ, ʧʦʩʢʦʣʴʢʫ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ɿʝʤʣʠ ʩʠʣʴʥʝʝ ʜʝʡʩʪʚʫʝʪ 

ʥʘ ʥʠʭ.  ʇʦʵʪʦʤʫ ʢʘʞʜʳʝ 4-5 ʣʝʪ ʦʥʠ ʪʨʝʙʫʶʪ ʟʘʤʝʥʳ. ʀ ʝʩʣʠ ʧʨʠʤʝʥʷʪʴ ʧʦʜʭʦʜʳ ʢ 

ʧʦʩʪʨʦʝʥʠʶ ʥʘʟʝʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʘʢ ʥʘ ɻʉʆ, ʪʦ ʪʨʝʪʴʝ ʧʦʢʦʣʝʥʠʝ LEO 

ʩʧʫʪʥʠʢʦʚ ʥʝ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʝʤʣʝ, ʧʦʩʪʨʦʝʥʥʦʡ 10-15 ʣʝʪ ʥʘʟʘʜ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʳ ʙʦʣʝʝ ʛʠʙʢʠʝ ʧʦʜʭʦʜʳ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʥʘʟʝʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʪʨʘʩʣʴ ʢʘʢ ʨʘʟ ʧʳʪʘʝʪʩʷ ʵʪʦ ʦʩʤʳʩʣʠʪʴ ʠ ʚʳʨʘʙʦʪʘʪʴ 

ʧʦʜʭʦʜʳ.   

ɽʩʣʠ ʩʤʦʪʨʝʪʴ ʥʘ ʵʪʦ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ çʢʘʢ?è. ʂʘʢ 

ʩʜʝʣʘʪʴ ʯʪʦ-ʪʦ? ʅʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʠʟʥʝʩʘ ʛʣʘʚʥʳʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʪʦʪ, ʢʦʪʦʨʳʡ 

ʟʘʜʘʝʪ ʢʣʠʝʥʪ çʯʪʦ?è ʏʪʦ ʦʥ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ?  ʂʣʠʝʥʪ ʥʝ ʭʦʯʝʪ ʚʳʙʠʨʘʪʴ ʤʝʞʜʫ 

ʧʦʜʧʠʩʢʦʡ/ʘʨʝʥʜʦʡ ɻʉʆ ʠʣʠ ʅɻʉʆ. ɽʤʫ ʥʫʞʝʥ ʜʦʩʪʫʧ ʢ ʤʫʣʴʪʠʦʨʙʠʪʘʣʴʥʦʡ ʠ 

ʤʫʣʴʪʠʚʝʥʜʦʨʥʦʡ ʩʠʩʪʝʤʝ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʝʤʫ ʨʝʰʘʪʴ ʩʚʦʠ ʟʘʜʘʯʠ ʤʘʢʩʠʤʘʣʴʥʦ 
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ʵʬʬʝʢʪʠʚʥʦ, ʥʝ ʚʜʘʚʘʷʩʴ ʚ ʩʫʪʴ ʢʘʢʘʷ ʦʨʙʠʪʘ, ʦʧʝʨʘʪʦʨ ʠʣʠ ʭʘʙ ʠʩʧʦʣʴʟʫʶʪʩʷ.  

ʇʦʵʪʦʤʫ, ʝʩʣʠ ʚʟʛʣʷʥʫʪʴ ʥʘ ʧʨʦʙʣʝʤʫ ʯʝʨʝʟ ʧʨʠʟʤʫ ʢʣʠʝʥʪʘ, ʪʦ ʚʝʥʜʦʨʫ ʧʨʠʭʦʜʠʪʩʷ ʧʦ-

ʜʨʫʛʦʤʫ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ. 

ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʩʝʪʠ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʨʘʟʣʠʯʥʳʝ ʦʨʙʠʪʳ, ʚʝʥʜʦʨʦʚ ʠ 

ʥʘʟʝʤʥʦʝ ʉɺʏ ʦʙʦʨʫʜʦʚʘʥʠʝ.  ʆʩʦʙʝʥʥʦ, ʢʦʛʜʘ ʚʦʢʨʫʛ ʙʫʜʝʪ ʩʝʪʴ 5G, ʢʦʪʦʨʦʝ ʫʞʝ 

ʘʜʘʧʪʠʨʦʚʘʥʘ ʠ ʧʦʜʛʦʪʦʚʣʝʥʘ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʩʦ ʩʧʫʪʥʠʢʦʤ. 

ʊʘʢʞʝ ʥʝ ʠʩʢʣʶʯʝʥʘ ʢʦʥʚʝʨʛʝʥʮʠʷ ʠʣʠ ʩʣʠʷʥʠʝ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʠ ɼɿɿ, ʭʦʪʷ ʩʝʡʯʘʩ 

ʵʪʦ ʘʙʩʦʣʶʪʥʦ ʨʘʟʥʳʝ ʙʠʟʥʝʩʳ ʠ ʵʢʦʩʠʩʪʝʤʳ. ʅʘ ʥʠʟʢʫʶ ʦʨʙʠʪʫ ʟʘʧʫʩʢʘʶʪʩʷ ʪʳʩʷʯʠ 

ʩʧʫʪʥʠʢʦʚ. ʇʦʯʝʤʫ ʦʥʠ ʪʘʢʠʝ ʨʘʟʥʳʝ? ʄʦʞʝʪ ʙʳʪʴ, ʩʪʦʠʪ ʠʭ ʩʦʚʤʝʩʪʠʪʴ, ʩʦʝʜʠʥʠʚ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʠ ɼɿɿ ʤʦʜʫʣʠ ʥʘ ʦʜʥʦʡ ʧʣʘʪʬʦʨʤʝ? ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʪʩʷ ʫʤʥʘʷ 

ʩʝʪʴ ʚ ʢʦʩʤʦʩʝ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʙʠʨʘʪʴ ʜʘʥʥʳʝ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʭ ʠ ʚʳʜʘʚʘʪʴ ʢʣʠʝʥʪʫ 

ʠʥʬʦʨʤʘʮʠʶ, ʧʦʟʚʦʣʷʶʱʫʶ ʧʦʥʷʪʴ ʩʫʪʴ ʚʝʱʝʡ ʠʣʠ ʩʦʙʳʪʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʪʘʨʠʬʠʮʠʨʦʚʘʪʴ ʠ ʤʦʥʝʪʠʟʠʨʦʚʘʪʴ ʵʪʦ ʧʦʥʠʤʘʥʠʝ? 

ʕʪʦ ʞʝ ʥʝ ʧʨʦʩʪʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʘʥʘʣʦʚ ʩʚʷʟʠ, ʭʦʪʷ ʥʠʟʢʘʷ ʮʝʥʘ ʟʘ ʙʠʪ ʧʝʨʝʜʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦʯʝʥʴ ʚʘʞʥʘ ʜʣʷ ʢʣʠʝʥʪʘ. ʅʝʦʙʭʦʜʪʤʦ ʩʤʦʪʨʝʪʴ ʰʠʨʝ ʠ ʩʦʟʜʘʚʘʪʴ 

ʮʝʥʥʦʩʪʴ, ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ ʜʣʷ ʢʣʠʝʥʪʘ.  ʊʦ ʝʩʪʴ ʚʳʜʘʚʘʪʴ ʢʣʠʝʥʪʫ 

ʨʝʢʦʤʝʥʜʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʥ ʤʦʞʝʪ ʧʨʝʚʨʘʪʠʪʴ ʚ ʬʠʥʘʥʩʦʚʳʡ ʚʦʟʚʨʘʪ ʜʣʷ ʩʚʦʠʭ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʩʦʚ (ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʠʙʳʣʴ).  ʅʝʦʙʭʦʜʠʤʦ ʚʳʜʘʪʴ 

ʢʣʠʝʥʪʫ ʧʦʣʫʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʬʦʨʤʘʪʝ, ʚʣʠʷʶʱʠʤ ʥʘ ʝʛʦ ʬʠʥʘʥʩʦʚʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʚʩʝ ʵʪʦ ʧʦ ʤʠʥʠʤʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ ʪʨʘʬʠʢʘ. 

ʆʪʨʘʩʣʴ ʜʚʠʞʝʪʩʷ ʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʥʘ ʛʨʘʥʠʮʝ ʫʤʥʳʭ ʩʝʪʝʡ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʧʦʤʦʱʠ ʵʪʦʡ ʩʝʪʠ, ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ ʜʣʷ ʢʣʠʝʥʪʘ. ʊʦ ʝʩʪʴ 

ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʥʝ ʚ ʪʦʤ, ʢʘʢ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ, ʘ ʯʪʦ ʤʦʞʥʦ ʩ ʥʠʤʠ ʮʝʥʥʦʝ ʩʜʝʣʘʪʴ? 

ɸʥʘʣʦʛʠʯʥʦ ʢʘʢ ʙr ʣʦ ʚ ʩʦʪʦʚʳʭ ʩʝʪʷʭ - ʧʝʨʝʭʦʜ ʦʪ ʧʨʦʜʘʞ ʤʠʥʫʪ ʢ ʧʨʦʜʘʞʘʤ 

ʪʘʨʠʬʥʳʭ ʧʣʘʥʦʚ. 

ʅʠʟʢʦʦʨʙʠʪʘʣʴʥʳʤ ʩʠʩʪʝʤʘʤ ʥʫʞʥʳ ʧʘʨʪʥʝʨʳ ʧʦ ʥʘʟʝʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. ʀʤʝʥʥʦ 

ʦʥʠ ʤʦʛʫʪ ʚʠʜʝʪʴ, ʢʘʢ ʠʜʝʪ ʪʨʘʬʠʢ ʚ ʩʝʪʠ ʠ ʧʦʥʠʤʘʪʴ ʢʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʥʘʟʝʤʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʥʫʞʥʳ ʢʦ 2-ʤʫ ʠ 3-ʤʫ ʧʦʢʦʣʝʥʠʶ LEO ʩʧʫʪʥʠʢʦʚ. 

ʊʨʘʜʠʮʠʦʥʥʫ  ʁ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʦʩʥʦʚʘʥʥʫ  ʁ ʥʘ ʞʝʣʝʟʝ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʧʝʨʴ ʥʝʦʙʭʦʜʠʤʦ ʦʮʠʬʨʦʚʘʪʴ ʠ ʚʠʨʪʫʘʣʠʟʠʨʦʚʘʪʴ. ʊʨʝʙʫʝʪʩʷ 

ʜʦʩʪʠʛʥʫʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʝʨʝʥʝʩʷ ʝʝ ʚ ʦʙʣʘʢʦ. 

ʊʘʢ, ʯʪʦʙʳ ʪʘʢʘʷ ʥʘʟʝʤʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʤʦʛʣʘ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʪʴ ʧʦ ʤʝʨʝ 

ʠʟʤʝʥʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʝʛʤʝʥʪʘ ʠ ʰʘʙʣʦʥʦʚ ʪʨʘʬʠʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦʙʳ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʜʝʨʞʘʪʴ ʥʦʚʳʝ ʚʝʨʩʠʠ ʩʧʫʪʥʠʢʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʩʝʪʝʡ. 

ʇʨʝʦʙʨʘʟʦʚʳʚʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʝʪʠ ʚ ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʟʘʙʦʪʠʪʴʩʷ ʦʨʢʝʩʪʨʦʚʢʦʡ ʧʨʦʮʝʩʩʦʚ, ʪʘʢ ʢʘʢ ʵʪʦ ʦʟʥʘʯʘʝʪ ʤʥʦʞʝʩʪʚʦ ʩʝʪʝʡ, ʩʧʫʪʥʠʢʦʚ, 

ʚʠʜʦʚ ʨʘʜʠʦʩʠʛʥʘʣʦʚ. ʇʦʵʪʦʤʫ ʩʧʫʪʥʠʢʦʚʘʷ ʩʝʪʴ ʩʪʘʥʦʚʠʪʩʷ ʩʝʪʴʶ ʚʳʙʦʨʘ, ʢʘʢ ʚ 

ʩʤʘʨʪʬʦʥʝ. ɺ ʥʘʰʝʤ ʪʝʣʝʬʦʥʝ ʧʦʤʠʤʦ ʩʦʪʦʚʳʭ ʯʘʩʪʦʪ 3G/LTE/5G ʝʩʪʴ WiFi, Bluetooth 

ʠ ʪʝʧʝʨʴ ʩʧʫʪʥʠʢ. ʅʦ ʦʧʝʨʘʪʦʨ ʩʤʘʨʪʬʦʥʘ, ʪʦ ʝʩʪʴ ʘʙʦʥʝʥʪ, ʥʝ ʫʯʘʩʪʚʫʝʪ ʚ ʚʳʙʦʨʝ ʩʝʪʠ 
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ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ. ʉʤʘʨʪʬʦʥ ʩʘʤ ʨʝʰʘʝʪ ʧʦ ʟʘʨʘʥʝʝ ʧʨʦʧʠʩʘʥʥʳʤ ʩʮʝʥʘʨʠʷʤ ʢʘʢʦʝ 

ʧʨʠʣʦʞʝʥʠʝ ʢʘʢ ʣʫʯʰʝ ʟʘʛʨʫʟʠʪʴ ʠʣʠ ʨʘʙʦʪʘʪʴ ï ʧʦ WiFi, Blueotooth ʠ ʪ.ʜ.  ʇʨʦʚʘʡʜʝʨ 

ʥʘʟʝʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʪʘʥʦʚʠʪʩʷ ʮʝʥʪʨʦʤ ʦʨʢʝʩʪʨʦʚʢʠ ʩʝʪʠ, ʤʘʨʰʨʫʪʠʟʘʮʠʠ 

ʪʨʘʬʠʢʘ ʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʵʪʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʝʪʠ ɻʉʆ 

ʩʧʫʪʥʠʢʘ, ʛʜʝ ʨʘʥʴʰʝ ʚʝʥʜʦʨ ʧʨʦʜʘʚʘʣ ʤʦʜʝʤ, ʘʥʪʝʥʥʫ, ʭʘʙ ʠ ʥʘ ʵʪʦʤ ʚʩʝ. 

ʈʳʥʦʢ ʜʚʠʞʝʪʩʷ ʢ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ ʧʦ ʧʝʨʝʜʘʯʝ ʪʨʘʬʠʢʘ, ʛʜʝ ʘʙʦʥʝʥʪ ʜʘʞʝ ʥʝ 

ʟʥʘʝʪ ʧʦ ʟʝʤʣʝ ʠʣʠ ʯʝʨʝʟ ʢʦʩʤʦʩ ʠʜʝʪ ʝʛʦ ʪʨʘʬʠʢ. ɹʠʟʥʝʩ-ʤʦʜʝʣʴ ʤʝʥʷʝʪʩʷ. ʈʘʥʴʰʝ ɻʉʆ 

ʦʧʝʨʘʪʦʨʳ ʧʨʝʜʦʩʪʘʚʣʷʣʠ ʢʦʨʦʙʢʠ ʩ ʜʦʩʪʫʧʦʤ ʚ ʠʥʪʝʨʥʝʪ ʠ ʩʦʨʝʚʥʦʚʘʣʠʩʴ ʚ ʮʝʥʝ ʥʘ 

ʪʘʢʦʝ ʨʝʰʝʥʠʝ. ʉʝʡʯʘʩ ʦʪʨʘʩʣʴ ʜʚʠʛʘʝʪʩʷ ʢ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʬʘʢʪʠʯʝʩʢʦʤ 

ʧʦʪʨʝʙʣʝʥʠʠ ʠʣʠ ʪʨʘʥʟʘʢʮʠʷʭ ï ʩʢʦʣʴʢʦ ʙʠʪʦʚ ʙʳʣʦ ʧʝʨʝʜʘʥʦ ʯʝʨʝʟ ʩʝʪʴ.  

ʄʝʥʷʝʪʩʷ ʚʟʛʣʷʜ ʥʘ ʥʘʟʝʤʥʳʡ ʩʝʛʤʝʥʪ. ʇʦʵʪʦʤʫ ʩʝʡʯʘʩ ʧʨʦʠʟʚʦʜʠʪʝʣʠ VSAT 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘʥʷʪʳ ʨʘʟʨʘʙʦʪʢʦʡ ʩʚʦʝʡ ʜʠʥʘʤʠʯʥʦʡ ʦʙʣʘʯʥʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʩ ʩʦʪʦʚʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ. ʆʥʠ ʧʝʨʝʥʦʩʷʪ ʵʣʝʤʝʥʪʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ 

ʥʘʟʝʤʥʳʭ ʩʝʪʷʭ, ʚ ʩʧʫʪʥʠʢʦʚʳʝ.  ʇʦʣʫʯʘʝʪʩʷ ʚʠʨʪʫʘʣʴʥʘʷ ʥʘʟʝʤʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʪʘʢʦʛʦ ʧʦʜʭʦʜʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʚʘʡʜʝʨʳ ʩʧʫʪʥʠʢʦʚʦʛʦ 

ʩʝʛʤʝʥʪʘ ʥʝ ʠʥʚʝʩʪʠʨʦʚʘʣʠ ʚ ʧʦʢʫʧʢʫ ʚʩʝʡ ʥʘʟʝʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʫ ʚʝʥʜʦʨʘ, ʘ 

ʧʣʘʪʠʣʠ ʧʦʤʝʩʷʯʥʦ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʝʡ.  ɸʨʝʥʜʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʫ ʚʝʥʜʦʨʘ ʧʦʤʦʛʘʝʪ 

ʩʧʫʪʥʠʢʦʚʳʤ ʦʧʝʨʘʪʦʨʘʤ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʝʪʠ, ʤʦʥʝʪʠʟʠʨʦʚʘʪʴ 

ʢʘʞʜʳʡ ʰʘʛ ʧʦ ʘʧʛʨʝʡʜʫ ʩʧʫʪʥʠʢʦʚʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʧʨʠ ʟʘʤʝʥʝ ʧʦʢʦʣʝʥʠʡ ʩʧʫʪʥʠʢʦʚ 

ʥʘ 2-ʝ ʠ 3-ʝ. ʀ ʯʝʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʦʥʠ ʤʦʥʝʪʠʟʠʨʫʶʪ, ʪʝʤ ʧʦ ʬʘʢʪʫ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʥʘʟʝʤʥʳʡ ʧʨʦʚʘʡʜʝʨ ʙʫʜʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʚʦʟʚʨʘʪʝ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ.  ʀ 

ʵʪʦ ʙʫʜʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʦʙʦʠʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʫʣʫʯʰʘʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʦʧʳʪ ʥʘ ʟʝʤʣʝ ʠ ʚ ʢʦʩʤʦʩʝ.  

ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʦʧʣʘʪʘ ʫʩʣʫʛ ʩʧʫʪʥʠʢʦʚʳʭ ʧʨʦʚʘʡʜʝʨʦʚ ʚ ʙʫʜʫʱʝʤ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʥʝ ʧʦ ʬʘʢʪʫ ʧʝʨʝʜʘʥʥʳʭ ʙʘʡʪʦʚ ʧʦ ʩʝʪʠ, ʘ ʧʦ ʬʘʢʪʫ ʩʦʟʜʘʥʠʷ ʜʦʙʘʚʣʝʥʥʦʡ 

ʩʪʦʠʤʦʩʪʠ ʠʣʠ ʧʦʣʫʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ʅʘʧʨʠʤʝʨ, ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, 

ʛʜʝ ʩʧʫʪʥʠʢʦʚʳʡ ʦʧʝʨʘʪʦʨ ʧʦʩʪʘʚʣʷʝʪ ʢʣʠʝʥʪʫ ʜʘʥʥʳʝ ʦ ʧʣʘʥʠʨʦʚʘʥʠʠ ʫʨʦʞʘʷ, ʦʧʣʘʪʘ 

ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʥʝ ʟʘ ʙʠʪʳ ʜʦʩʪʘʚʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʧʦ ʬʘʢʪʫ ʫʚʝʣʠʯʝʥʠʷ 

ʫʨʦʞʘʷ ʩ ʛʝʢʪʘʨʘ ʠ ʪ.ʧ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʪʢʨʳʚʘʝʪ ʢʦʣʦʩʩʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʨʦʩʪʫ ʤʘʨʞʠʥʘʣʴʥʦʩʪʠ ʜʣʷ 

ʦʧʝʨʘʪʦʨʘ, ʘ ʜʣʷ ʢʣʠʝʥʪʘ ï ʧʦ ʜʦʩʪʫʧʫ ʢ ʬʠʥʘʥʩʦʚʳʤ ʩʨʝʜʩʪʚʘʤ. ʌʠʥʘʥʩʦʚʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʪʦ ʝʩʪʴ ʙʘʥʢʠ, ʣʶʙʷʪ ʪʘʢʦʡ ʧʦʜʭʦʜ, ʛʜʝ ʢʘʞʜʳʡ ʜʦʣʣʘʨ, ʧʦʪʨʘʯʝʥʥʳʡ ʥʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʷʤʦʡ ʜʦʭʦʜ. 

ʇʦʪɻʦʤʫ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʧʫʪʥʠʢʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʝʩʪʴ 3 ʚʘʨʠʘʥʪʘ ʨʘʙʦʪʳ ʚ 

ʙʫʜʫʱʝʤ: 

1. ʇʨʦʠʟʚʦʜʩʪʚʦ ʞʝʣʝʟʘ. ʇʨʠʙʳʣʴʥʦʩʪʴ ʪʘʢʦʛʦ ʙʠʟʥʝʩʘ ʧʦʩʪʦʷʥʥʘ ʠ ʢʦʥʝʯʥʘ. 

ʂʦʤʧʘʥʠʷ ʟʘʩʪʨʝʚʘʝʪ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ, ʧʦʩʢʦʣʴʢʫ ʢʘʨʜʠʥʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 
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ʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʫʞʝ ʧʦʩʪʠ 

ʜʦʩʪʠʛʥʫʪʳ ʬʠʟʠʯʝʩʢʠʝ ʧʨʝʜʝʣʳ. 

2. ʄʦʞʥʦ ʠʜʪʠ ʜʘʣʴʰʝ ʧʦ ʮʝʧʦʯʢʝ ʠ ʧʨʝʜʣʘʛʘʪʴ ʫʩʣʫʛʠ. ʊʫʪ ʧʨʠʙʳʣʴʥʦʩʪʴ ʯʫʪʴ 

ʚʳʰʝ, ʥʦ ʪʦʞʝ ʦʛʨʘʥʠʯʝʥʘ. 

3. ɸ ʚʦʪ ʝʩʣʠ ʚʝʥʜʦʨ ʥʘʯʥʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʦʟʜʘʥʠʠ ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʪʘ ʟʘʢʘʟʯʠʢʘ, 

ʪʦ ʪʫ ʧʨʠʙʳʣʴʥʦʩʪʴ ʘʙʩʦʣʶʪʥʦ ʥʝ ʦʛʨʘʥʠʯʝʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʨʘʩʣʴ ʜʚʠʞʝʪʩʷ ʢ ʧʦʚʩʝʤʝʩʪʥʦʤʫ ʥʝʧʨʝʨʳʚʥʦʤʫ ʧʦʜʢʣʶʯʝʥʠʶ, ʢʦʛʜʘ 

ʠ ʛʜʝ ʥʫʞʥʦ ʢʦʥʢʨʝʪʥʦʤʫ ʢʣʠʝʥʪʫ, ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʪʦʛʦ, 

ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʠ ʦʧʣʘʪʦʡ ʟʘ ʩʘʤʦ ʧʦʜʢʣʶʯʝʥʠʝ, ʥʝ 

ʚʘʞʥʦ, ʢʘʢ ʦʥʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ï ʧʦ ʟʝʤʣʝ ʠʣʠ ʯʝʨʝʟ ʩʧʫʪʥʠʢ. 


